We assessed the results of 86 trapeziectomies in 83 patients. Simple excision of the trapezium was performed in 54 thumbs. This was combined with shortening of the abductor pollicis longus tendon in 14 thumbs and with soft-tissue interposition and/or ligamentous reconstruction in 17 thumbs.
Trapeziometacarpal arthritis of the thumb predominantly affects middle-aged women and is often bilateral. In some patients the evolution of osteoarthritis is painless but others have considerable functional disability and pain. If the condition is not treated, a severe adduction contracture of the thumb can develop with narrowing of the first web space with or without hyperextension deformity of the metacarpophalangeal (MCP)joint (Kleinman and Eckenrode, 1991; Saffar et al, 1990) .
Many operative procedures have been described for treating osteoarthritis of the basal joint of the thumb: carpometacarpal arthrodesis (Carroll, 1987) , metacarpal osteotomy (Wilson and Bossley, 1983) , simple trapezial excision (Gervis, 1949; Schernberg, 1991) , ligament reconstruction (Eaton and Littler, 1973; Saffar, 1990) , trapeziectomy with soft-tissue interposition (Dell and Muniz, 1987; Froimson, 1970) , trapeziectomy with ligament reconstruction and soft-tissue interposition Eaton et al, 1985; Kleinman and Eckenrode, 1991; Sigfusson and Lundborg, 1991) , silicone arthroplasty (Herndon, 1987; Swanson and De Groot Swanson, 1987) and total joint replacement (Cooney et al, 1987; de la Caffinibre, 1991; Sondergaard et al, 1991) .
Sometimes, additional procedures are necessary to improve the result. These include widening of the first web space, stabilization of the MCP joint by means of arthrodesis or capsuloplasty (Saffar, 1990) , and distal advancement or shortening of the abductor pollicis longus (Dell and Muniz, 1987; Kleinman and Eckenrode, 1991; Saffar, 1990) . Considering the large number of operations, it is evident that none is completely satisfactory (Cooney et al, 1987) . We reviewed the results in patients treated for trapeziometacarpal osteoarthrosis by simple excision of the trapezium, by trapeziectomy and shortening of the abductor pollicis longus, and by trapezial excision combined with softtissue interposition and/or ligamentous reconstruction.
PATIENTS AND METHODS
From 1983 to 1993, 105 patients underwent trapezial excision for painful and disabling osteoarthritis of the basal joint of the thumb. All patients were invited by letter to attend for clinical and radiological assessment. Twenty-two patients could not be traced. A total of 83 patients were available for evaluation. Five men and 78 women were included in the study. In three patients bilateral excision of the trapezium had been performed so that a total of 86 operated thumbs were evaluated. Fifty-four patients were examined at our department and 29 patients were interviewed by telephone. The mean age at operation was 58.5 years (range 37-78 years). The follow-up at review averaged 44.5 months (range 12-144 months).
Operative procedures
The operations were carried out by three different surgeons. In most cases (70 thumbs) the trapezium was excised through an anteroradial approach centred over the trapeziometacarpal joint. The capsule was incised parallel to the tendons of abductor pollicis longus and extensor pollicis brevis. The radial vessels and sensory branches of the radial nerve were protected. The trapezium was freed by sharp dissection and removed piecemeal. The capsule was carefully closed. Less frequently ( 16 cases) a dorsoradial approach was used with incision between the extensor pollicis longus and brevis.
In 49 thumbs simple trapezial excision was performed as a primary procedure; 14 thumbs were treated by trapeziectomy with shortening of the abductor pollicis longus by 1 cm. One patient had distal advancement of the flexor pollicis brevis, and in 17 patients excision of the trapezium was combined with soft-tissue interposition and/or ligament reconstruction with a slip of the flexor carpi radialis or the palmaris longus. Eleven of these patients underwent only soft-tissue interposition, two had only ligament reconstruction and four had combined soft-tissue interposition and ligament reconstruction.
Five patients underwent simple trapezial excision as a salvage procedure. This was performed after a failed trapeziometacarpal arthrodesis in two patients, and after a failed trapeziectomy and soft-tissue interposition with 458 a slip of the flexor carpi radialis in one patient and with a xenograft in another patient. One patient underwent trapeziat excision after an unsuccessful metacarpal osteotomy.
Postoperatively the thumb was immobilized for 3 weeks.
Assessment
All patients were evaluated by the first author independently of the operating surgeons. 40% of the patients had a follow-up between 1 and 2 years, 36% had a follow-up of more than 4 years.
For all patients a standardized questionnaire for the assessment of subjective functional performance and relief of pain was used. Patients were asked about pain at rest, with effort or with weather changes, problems with picking up small objects, turning a key, opening jars, holding heavy objects or writing. We also asked the patients if they were satisfied with the surgical procedure.
Fifty-four patients (57 operated thumbs) were examined at the clinic. The physical examination included an evaluation of the operation site for sensory nerve dysfunction and instability of the base of the first metacarpal.
The web span between thumb and index was measured. With the palmar surface of the hand fiat on the table the patient was asked to place the thumb in maximal abduction. The angle between the longitudinal axis of the proximal phalanx of the thumb and the second metacarpal was measured.
Flexion-adduction of the thumb was scored from 1 to 10 according to Kapandji (1986) . It was also recorded whether elevation of the thumb was possible with the hand fiat on the table.
Key pinch and grip strength were measured. The mobility and strength of the operated thumb could only be compared with the contralateral nonoperated thumb because preoperative information was sometimes insufficient. At the time of follow-up half of the patients had stage 3 or 4 osteoarthrosis in the contralateral hand (Dell and Muniz, 1987) . Five patients were excluded from the control group: three had bilateral excision of the trapezium and two had a thumb that was not suitable for eomparison. A total of 48 thumbs were available for control purposes.
Anteroposterior radiographs of both hands were obtained at the follow-up examination. The scaphometacarpal index, i.e. the ratio between the length of the first ray and the length of the second ray as described by de la Caffini~re ( 1991), was calculated. The length of a ray is measured between the proximal pole of the scaphoid and the distal end of the metacarpal on an anteroposterior radiograph. Mean normal values are 0.81 for men and 0.79 for women. De la Caffini~re used the scaphometacarpal index as an indicator of loosening of a trapeziometacarpal prosthesis. We used this index to evaluate shortening of the first ray after trapezial excision. We compared the index with the contralateral nonoperated hand.
We also made a comparison of the different surgical techniques. The patients were divided into three groups:
Group 1: simple trapezial excision and revisions (54 thumbs)
Group 2~: trapezial excision and shortening of the abductor pollicis longus (14 thumbs) Group 3: trapezial excision with soft-tissue interposition and/or ligamentous reconstruction (17 thumbs) One patient who underwent distal advancement of the flexor pollicis brevis was not included in the comparison of the different techniques.
Thirty-five thumbs in group 1, 11 thumbs in group 2 and 11 thumbs in group 3 were clinically assessed.
Statistical analysis
The Z 2 test was used to check for differences in parameters between different surgical techniques and between oPerated and non-operated hands.
RESULTS
The left hand was operated on in 47% of the patients, the right hand in 53%. Seven per cent of the patients were left-handed and 92% were right-handed. We found no correlation between the operated side and hand dominance. 94% of the patients were women. The mean age at operation was 58.5 years (men: 66 years; women: 58 years).
71% of the operated thumbs were classified as stage 3, 14% as stage 4 and 13% as stage 2 by Dell's classification (Dell and Muniz, 1987) .
The degree of dorsal subluxation of the trapeziometacarpal joint was determined on a preoperative profile radiograph. In 40% of the thumbs half of the articular surface of the base of the first metacarpal was dorsally subluxed. One-third and a quarter of the articular surface was subluxed in 36% and in 14% of the thumbs, respectively. In 9% there was a 75% subluxation.
Subjective assessment

Satisfaction
Eighty-eight per cent of the patients were satisfied with the surgical procedure, 3.5% felt they had a fair result and 8% were not satisfied. Eighty-seven per cent of the patients in group 1, 86% in group 2 and 94% in group 3 were satisfied. There was no significant difference between the three groups.
Pain
Seventy-six per cent of the patients never or only rarely had pain. Fifteen per cent of the patients had pain with 460 THE JOURNAL OF HAND SURGERY VOL. 21B No. 4 AUGUST 1996 effort, 7% of the patients had pain with weather changes, and 2% of the patients had pain at rest. We found no significant difference in pain between the three groups.
Strength
Seventy-four per cent of the patients had normal strength during activities of daily living (turning keys, opening jars, holding heavy objects). We found no statistically significant difference between the three techniques although patients in group 3 seemed to have less problems. Sixty-nine per cent in group 1, 79% in group 2 and 86% in group 3 had normal strength.
Some patients accidently dropped objects more often, and others had difficulties with picking up small objects and were less dexterous. A total of ten patients (8%) said they were less dexterous. The percentage of patients with decreased dexterity was similar in the three groups.
All ten dissatisfied patients were female. Their mean age was 51 years, which is less than the mean patient age in our series (58.5 years). In seven patients the dominant hand was involved. Two patients had no pain but complained of weakness. One patient had a flexion deformity of the thumb after distal advancement of the flexor pollicis brevis. Six patients complained of pain with effort. Two patients complained of sensory radial nerve problems. One of these patients had additional instability at the base of the first metacarpal.
Clinical assessment
Five patients had sensory dysfunction in the radial nerve, which constituted a clinical problem in only two of them. An anteroradial approach had been used in all.
In two patients who had undergone trapezial resection without any soft-tissue procedure, we found an instability at the base of the first metacarpal. This presented a clinical problem in only one patient.
Web span
We found a mean web angle of 75 ° in operated hands (range 40°-95°). The mean web span in 48 non-operated contralateral hands was 75 ° (range 45°-95°).
Adduction-flexion of the thumb
The Kapandji-score averaged 9.2 (range 7-10) and the mean score of the non-operated thumbs was 9.3 (range 7 10).
Elevation
Thirty-nine per cent of operated thumbs and 35% of the non-operated controls were incapable of elevation.
Key pinch
The key pinch in operated hands averaged 5.6 kg (range 2-9 kg). The mean key pinch of the non-operated hands was 6.3 kg (range 2-9 kg).
Grip strength
We found a mean grip strength of 18.5 kg in the operated hands (range 4-35 kg). In the non-operated hands the grip strength averaged 19.5 kg (range 4-34 kg).
Radiological assessment
The mean scaphometacarpal index in 52 operated thumbs was 0.69 (range 0.62-0.86). The mean index of 33 non-operated hands was 0.75 (range 0.63-0.8).
We found no statistically significant difference between operated and non-operated hands, nor between the three different techniques in any of the clinical and radiological parameters.
DISCUSSION
Simple trapezial excision without soft-tissue interposition, as first described by Gervis in 1949, has been reported to consistently relieve pain in patients with osteoarthritis of the basal joint of the thumb (Gervis, 1949; Gervis 1973) . Opponents of this procedure claimed it could cause important instability and loss of strength incompatible with normal function (Saffar, 1990) . It has been suggested that after simple trapezial excision patients could end up with a hyperextension deformity of the MCP joint to compensate for the reduced web span between the first and second metacarpals (de la Caffini6re, 1991). Therefore, alternatives and modifications of simple trapeziectomy have been developed. The use of silicone implants is complicated by instability, deformation, implant failure and silicone synovitis. There is a tendency to progressive deterioration after excellent early results (Herndon, 1987; Peimer, 1987; Pellegrini and Burton, 1986) .
The importance of immediate stability and preservation of length in the first ray has been emphasized by those who favour total joint arthroplasty (Cooney et al, 1987) . However, a high percentage of loosening has been reported (Cooney, 1987; de la Caffini~re; Sondergaard et al, 1991) .
The combination of palmar oblique ligament reconstruction and interposition arthroplasty after trapezial resection has become popular and excellent results have been reported Eaton et al, 1985; Kleinman and Eckenrode, 1991; Tomaino et al, 1995. Dhar and co-workers (1994) reported 71% excellent and good results in 39 thumbs treated by simple trapezial excision. The follow-up averaged 6 years. All patients had stable thumbs on examination. There was no statisti-cal difference between mean pinch strength, thumb length, thumb abduction, first web span and MCP extension between the operated and the non-operated side (Dhar, 1994) .
Varley and co-workers (1994) assessed the results of 34 simple excisions of the trapezium with a mean followup of 5 years. Forty-seven per cent of the thumbs were completely painfree and 29% were slightly painful after use. 56% had no functional disability.
The results in our series of simple trapezial resection are similar to those reported by Dhar et al (1994) and Varley et al (1994) . We achieved a good subjective result in most patients. Mobility, strength and function of the thumb were acceptable after trapeziectomy, although two patients experienced instability of the base of the thumb, which constituted a clinical problem in only one of them.
Shortening of the tendon of the abductor pollicis longus is done to correct co-existent adduction contracture and MCP hyperextension (Dell and Muniz, 1987) . Saffar condemns this procedure because the axial pressure increases the collapse of the first ray (Saffar, 1990) . Twenty-eight trapezial resections with shortening of the abductor pollicis longus and interposition with tendon or Gelfoam were reported by Dell and Muniz (1987) . All these thumbs were stable and the strength improved compared with preoperative values. Eighty-six per cent of the patients were pain-free at a mean follow-up of 22.5 months. In our series 86% of the patients who underwent trapezial resection combined with shortening of the abductor pollicis longus (14 thumbs) were satisfied with the result. We found no significant difference from the other techniques. Web span or scaphometacarpal index were similar.
Several excellent results of trapezial excision with ligament reconstruction and interposition arthroplasty have been reported. In a series of 25 thumbs, Eaton and co-workers (1985) achieved 92% good and excellent clinical and subjective results, with a mean follow-up of 37.5 months. Kleinman and Eckenrode (1991) In our group of patients with trapezial resection and additional soft-tissue interposition and/or ligament reconstruction (17 thumbs), 94% were satisfied. The group of patients with ligament reconstruction and/or soft-tissue interposition tended to have better subjective results than the other two groups without soft-tissue interposition. A higher percentage of patients had normal strength and the web span was larger. We could 461 not find any significant difference between the three different surgical techniques after subjective and clinical assessment.
Coessens et al (1991) found similar results when comparing simple trapeziectomy with silicone interposition.
Ebelin et al (1990) assessed three different surgical techniques in a series of 96 thumbs: trapezial excision with or Without soft-tissue interposition, trapezial excision with reinforcement of the capsule with the abductor pollicis longus, and trapezial removal with ligament reconstruction (EatomLittler technique). They found 74.5% excellent or good results. There was no global difference between the three groups but the patients with ligament reconstruction had more good or excellent results.
We found no statistically significant difference in mobility, strength and scaphometacarpal index between the operated and the contralateral non-operated thumbs. The control group, however, was not composed of normal thumbs. Half of the patients had bilateral radiological signs of Dell stage 3 or 4 osteoarthritis. The scaphometacarpal index of the control group (0.75) was less than that found by de la Caffini~re in a normal population (0.79; de la Caffini~re, 1991).
